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DETAILED ACTION 
Information Disclosure Statement 
The information disclosure statements filed May 13 th , 2004, and February 9 th , 2004, have been 
considered by the examiner. 

Claim Rejections - 35 USC § 112 
The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 4 and 13 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for 

failing to particularly point out and distinctly claim the subject matter which applicant regards as the 

invention. 

Claims 4 and 13 recite the limitation "the harmonic separator" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or 
in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 

Claims 1-2, 5-11, 14-26, and 29-31 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Samek et al. ("Laser induced breakdown spectroscopy: a tool for real-time, in vtiro and in vivo 
identification of carious teeth"). 

In regards to claims 1,10 and 19, Samek discloses a laser induced breakdown spectroscopy 
(LIBS) apparatus (fig. 1) and a method of using the system comprising a laser light source (page 4, "the 
laser system"), a detector, (pages 5-6, "the system for spectral analysis"), and a probe for directing laser 
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light from the laser light source to a biological sample (pages 7-8 "sample under analysis"), wherein the 
laser light is directable through the probe to a sample in vivo to generate an emission spectrum and the 
emission spectrum from the biological sample is capturable for a recording, a real-time analysis or a 
subsequent analysis (pages 4-5, "the light delivery and collection system", page 6, "discriminate 
analysis", and pages 7-8, "samples under analysis"). 

In regards to claims 2 and 1 1, the apparatus fiirther comprises a data acquisition or analysis 
system with optionally a separate data processor (page 7, "material identification and the Mahalanobis 
distance method of spectrum matching"). 

In regards to claims 5 and 14, the apparatus fiirther comprises a coupling lens for coupling the 
laser light at an input end of a multi-modal optical fiber (pages 4-5, "the light delivery and collection 
system"). 

In regards to claims 6 and 15, the emission spectrum is collected either in the same fiber or in 
another fiber to travel in a backward direction to a spectrometer (pages 4-5, "the light delivery and 
collection system"). 

In regards to claims 7 and 16, the laser light source is a C0 2 laser, a Ruby laser, a long pulse 
YAG laser, and Alexandrite laser, an ER:YAG laser, an intense pulsed light laser, a KTP laser, a diode 
laser, or a pulse dye laser (page 4, "the laser system"). 

In regards to claims 8 and 17, the laser light source is a pulsed Nd:YAG laser (page 4, "the laser 
system"). 

In regards to claims 9, 18 and 3 1, the apparatus is part of a laser scalpel (pages 2-3, "background" 

Is 2-4). 

In regards to claim 20, the method fiirther comprises comparing the emission spectrum with a 
control emission spectrum to determine the presence or absence of health of a host organism from which 
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the biological sample is tested (page 7, "material identification and the Mahalanobis distance method of 
spectrum matching"). 

In regards to claims 21 and 22, the method further comprises analyzing the emission spectrum to 
determine the presence or absence and the quantity of at least one trace element (page 11, "application of 
the Mahalanobis distance method to mapping of carious teeth", U 7). 

In regards to claim 23, the method further comprises evaluating the light emitted from the sample 
by calculating the concentration of at least one chemical element from a sample, comparing the 
concentration of the chemical element in the sample with a range of concentrations of the chemical 
element in a standard, and classifying the sample as normal or abnormal (pages 10-12, "application of the 
Mahalanobis distance method to mapping of carious teeth"). 

In regards to claim 24, the method further comprises directing the laser light through a probe onto 
the sample in vivo (pages 7-8, "sample under analysis"). 

In regards to claim 25, the sample is tissue (teeth are defined as calcified tissue). 

In regards to claim 26, the sample source is a human (pages 7-8, "sample under analysis"). 

In regards to claim 29, the method is practiced to detect or diagnose a disease (page 7, "material 
identification and the Mahalanobis distance method of spectrum matching"). 

In regards to claim 30, the method could be practiced in any analysis, including forensic analysis. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as 
set forth in section 102 of this title, if the differences between the subject matter sought to be 
patented and the prior art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art to which said subject 
matter pertains. Patentability shall not be negatived by the manner in which the invention was 
made. 
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This application currently names joint inventors. In considering patentability of the claims under 
35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly 
owned at the time any inventions covered therein were made absent any evidence to the contrary. 
Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor and invention dates of 
each claim that was not commonly owned at the time a later invention was made in order for the examiner 
to consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 
35 U.S.C. 103(a). 

Claims 3-4 and 12-13 are rejected under 35 U.S.C. 103(a) as being obvious over Samek et al. 
("Laser induced breakdown spectroscopy: a tool for real-time, in vtiro and in vivo identification of 
carious teeth") in view of Singh et al (USPN 5,751,416), as cited by applicant. 

In regards to claims 3-4 and 12-13, Samek does not disclose that the apparatus includes a 
harmonic separator and a dichroic mirror for reflecting laser light from the harmonic separator. However, 
this is merely a means of directing the laser light from the laser to the sample, and it would be obvious to 
one of ordinary skill in the art to replace the mirror and fiber system of Samek' s with a harmonic 
separator and dichroic mirror as an alternate embodiment as the means for directing the laser light from 
the laser to the sample. 

For example, Singh discloses a LIBS apparatus similar to Samek's apparatus. The means to 
direct the laser light form the laser to the sample is a harmonic separator and dichroic mirror (fig. 1, 3-4). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the invention was 
made to replace Samek's fiber and mirror with a harmonic separator and dichroic mirror as an alternate 
means to direct the laser light from the laser to the sample. 

Allowable Subject Matter 
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Claims 27-28 are objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and any 
intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 

As to claim 27, the prior art of record, taken alone or in combination, fails to disclose or render 

obvious a method of using a LIBS system wherein the method is practiced to detect cancer, in 

combination with the rest of the limitations of claim 27. 

As to claim 28, the prior art of record, taken alone or in combination, fails to disclose or render 

obvious a method of using a LIBS system wherein the method is practiced to detect breast cancer, in 

combination with the rest of the limitations of claim 28. 

Additional Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's disclosure. 
The prior art made of record is Alexander (USPN 5,847,825), and Zhang et al. (USPN 6,762,835). 
Alexander discloses a LIBS system. 
Zhang discloses a LIBS system, 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Kara E Geisel whose telephone number is 571 272 2416. The examiner can normally be 
reached on Monday through Friday, 8am to 4pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Gregory J. Toatley, Jr. can be reached on 571 272 2800 ext. 77. The fax phone number for the 
organization where this application or proceeding is assigned is 571 273 8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-2 1 7-9 1 97 (toll-free). A 
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